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^ (57) Abstract: Disclosed are a method and a system of sharing resources between operators in cellular mobile communication 
networks, wherein each operator comprises its own dedicated resource. The particularity of the present invention lies in that for a 
Q new connection, i.e. an incoming call and/or a handover, a serving operator (A) is en-abled during operation to use another operator's 
^ (B) or other operators' (B, C, D, ...) resource(s), wherein said resource sharing is dynamical and seamless in a way that the new 
^ connection is not interrupted. 
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A Method and a System of Sharing Resources 

FIELD OF THE INVENTION 

The present invention relates to a method and a system of sharing resources bet- 
ween operators in cellular mobile communication networks, wherein each operator 
5 comprises its own dedicated resource. 

BACKGROUND OF THE INVENTION 

The current 3G licence policy requires that all operators have to acquire their own 
licence which allows to use certain frequency bands. In particular, this applies to 
cellular network operators of the same area or country. 

10 However, such a licence policy can lead to inefficient use of cellular infrastructure 
and radio spectrum as it is divided into small separate pools. So far, this problem 
has been partly addressed by national roaming and network hardware sharing 
only. 

SUMMARY OF THE INVENTION 

15 It is an object of the present invention to avoid the above mentioned drawbacks 
and in particular to enable an optimum radio resource management- and hardware 
usage. 

In order to achieve the above and further objects, in accordance with a first aspect 
of the present invention, there is provided a method of sharing resources between 
20 operators in cellular mobile communication networks, wherein each operator com- 
prises its own dedicated resource, characterized in that for a new connection, in 
particular an incoming call and/or a handover, a serving operator is enabled during 
operation to use another operator's or other operators 1 resource(s), wherein said 
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resource sharing is dynamical and seamless in a way that the new connection is 
not interrupted. 

According to a second aspect of the present invention, there is provided a system 
of sharing resources between operators in cellular mobile communication net- 
5 works, characterized by means for enabling a serving operator for a new connec- 
tion, in particular an incoming call and/or a handover, to dynamically and seam- 
lessly share resource(s) from other operators) during operation in a way that the 
new connection is not interrupted. 

Accordingly, the present invention discloses a method and a system of sharing 
10 resources between operators. While the serving operator which currently serves a 
connection has its own dedicated resource, it can use another operator's or even 
more operators 1 resources, either in real time (reactively) or in a proactive manner. 
This resource sharing is seamless in a way that the connection is not interrupted 
while sharing the other operator's resource. 

15 So, the present invention enables a dynamic hardware and/or spectral sharing 
during a call. This results in an optimum resource management and utilization 
which provides one big combined frequency pool and/or hardware pool of all the 
operators in real time rather than several small separate pools as it is required un- 
der the current 3G licence policy. The end user does not need to experience a 

20 drop of the call when his serving operator can currently not offer sufficient re- 
source anymore and another operator's resource is taken to use. 

The decision for resource sharing can be done as per call. This is not either re- 
stricted to two operators only, but basically any number of operators sharing the 
same geographical coverage could be involved. So, the present invention is par- 
25 ticularly dedicated for cellular network operators of the same area or country. Re- 
garding hardware resource sharing, the operators should be geographically colo- 
cated. Concerning spectral resources, the operators should have spectral alloca- 
tions within the same area. 
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There is likely to be a cost of using the other operator's resource. However, the 
present invention is not limited by certain business relationships between the op- 
erators. 

Further advantageous embodiments of the present invention are defined in the 
5 dependent claims. 

In particular, the dynamical sharing can be employed reactively or in a proactive 
manner. 

In a preferred embodiment, the resource may be a frequency, a frequency band or 
a channel. Alternatively or additionally, the resource may comprise a radio fre- 
1 0 quency equipment and/or channel processing hardware. 

In case each operator further comprises its own dedicated network infrastructure, 
during operation the serving operator is enabled to further use at least a part of the 
network infrastructure(s) of the other operator(s) in some cases as well. In particu- 
lar, network infrastructure can comprise network equipment, sites, masts and/or 
15 antennas etc. 

Preferably, the above mentioned sharing is carried out upon occurrence of a pre- 
determined condition which, thus, defines a criterion for deciding on the usage of 
another operator's or other operators 1 resource(s). In particular, the use of the re- 
source^) of the other operator(s) can be triggered by a number of parameters rep- 
20 resenting certain conditions. 

Such a predetermined condition can comprise exhaustion of coverage of said 
serving operator while other operators can provide sufficient coverage. 

The predetermined condition can further comprise increase of load or overload in 
the serving operator's network. In particular, as a pro-active measure the serving 
25 operator can prepare some capacity from the other operator(s). 
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The predetermined condition can also comprise congestion wherein there are no 
free resources for incoming calls and/or handovers. 

Moreover, the predetermined condition can comprise a situation affecting a prede- 
termined quality of service, wherein in particular interferences on the serving op- 
5 erator's network are too high to fulfil requirements of service subscription for a par- 
ticular customer requiring a high quality carrier. 

Finally, the predetermined condition can comprise e.g. a situation wherein the 
costs for the connection are lower in another operator's network than in the serving 
operator's network. 

10 It is noted that the above mentioned predetermined conditions are given as exam- 
ples, but not limited thereto. 

Preferably, the sharing enabling means can be included in a radio resource ma- 
nagement means. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 In the following, the present invention will be described in greater detail based on 
preferred embodiments with reference to the accompanying drawings, in which: 

Figure 1 is a schematic block diagram of a portion of a cellular mobile com- 
munication network system including two operators wherein for calls 
of both operators their own respective dedicated part of the infra- 
20 structure is used; 

Figure 2 is a schematic block diagram of a portion of a cellular mobile com- 
munication network system including two operators wherein for a call 
of the one operator the other operator's radio frequency equipment is 
used; 
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Figure 3 is a schematic block diagram of a portion of a cellular mobile com- 
munication network system including two operators wherein for a call 
of the one operator the other operator's channel processing hard- 
ware is used; 

5 Figure 4 is a schematic block diagram of a portion of a cellular mobile com- 
munication network system including two operators wherein for a call 
of the one operator the other operator's channel processing hard- 
ware and radio frequency equipment are used; 

Figure 5 is a schematic flow diagram showing a call setup process; and 

10 Figure 6 is a schematic flow diagram showing a proactive resource reserva- 
tion process. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

In the following, the present invention will be described in greater detail based on 
preferred embodiments. 

15 In Fig. 1 a portion of a cellular mobile communication network infrastructure is 
shown which portion comprises a radio network controller (RNC) 2 which is con- 
nected to a transmission equipment (TRS) 4. The portion of the network infrastruc- 
ture shown in Fig. 1 is dedicated to two operators A and B. Accordingly, two chan- 
nel processing hardware pools 6A and 6B are provided, namely the one for opera- 

20 tor A and the other for operator B, whose inputs are coupled to outputs of the 
transmission equipment 4. The outputs of the channel processing hardware pools 
6A and 6B each are connected to corresponding inputs of a multiplexer 8. The 
multiplexer 8 has two outputs in the shown example, wherein the one output is 
coupled to operator's A radio frequency equipment 10A and the other output is 

25 coupled to operator's B radio frequency equipment 10B. Both operators' radio fre- 
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quency equipment is connected with a linear power amplifier and low noise ampli- 
fier (LPA & LNA) module 12 which is coupled to a shared antenna 14. 

Further, Fig. 1 shows the normal case of both operators 1 call paths wherein the 
calls of both operators A and B use their own respective dedicated part of the 
5 shared infrastructure portion. Namely, in this normal case the operator's A call 
runs through the operator's A channel processing hardware pool 6A and radio fre- 
quency equipment 10A, whereas the operator's B call runs through the operator's 
B channel processing hardware pool 6B and radio frequency equipment 10B. 

As an example, two operators A and B are considered which are both allocated to 
10 a dedicated radio spectrum. During operation the radio frequency and/or HW ca- 
pacity of the serving operator A which currently serves a connection becomes con- 
gested while the operator B has spare capacity available. The operator B could 
offer this available capacity for the serving operator A at a certain price. Instead of 
disappointing the customers, the serving operator A might decide to purchase ca- 
15 pacity from the operator B and offer such service for its customers. If the time pe- 
riods of congestion are short, this may be more cost-effective than adding more 
hardware or acquiring more spectrum. At least the upgrade of network capacity for 
the currently serving operator A could perhaps be deferred to a later date. 

The decision as to the above mentioned sharing could be done as per call. This is 
20 not either restricted to two operators A and B only, but basically any number of 
operators A, B, C, D, ... sharing the same geographical coverage could be in- 
volved. 

Such capacity sharing could take place in different situations or conditions. For 
example, there are the following conditions (but not limited to): 

25 - The coverage of the serving operator A is exhausted, while other operators 
B, C, D, ... can provide coverage (- network sharing has traditionally been 
used to address this problem). 
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The load is increasing in the serving operator's A network or the serving 
operator A is overloaded, and as a pro-active measure the serving operator 
A is preparing some capacity from another operator B. 

In the serving operator's A network, congestion occurs, i.e. there are no free 
5 resources for incoming calls or handovers. 

The quality of service QoS is affected, i.e. the interferences on the serving 
operator's A network became too high to fulfil requirements of service sub- 
scription for a particular customer requiring high quality carrier. 

In Figs. 2 to 4, the same portion as in Fig. 1 is shown, but wherein different hard- 
1 0 ware sharing processes are used for both operators 1 call paths. 

In the situation shown in Fig. 2, there is sufficient channel processing hardware 
capacity available for each operator A and B, but e.g. the operator's B radio fre- 
quency equipment 10B are not sufficient to support the operator's B call so that the 
operator's B call uses the operator's A radio frequency equipment 10A. 

15 In the situation shown in Fig. 3, there is not enough channel processing hardware 
capacity to support an incoming call of operator B, but the operator's B radio fre- 
quency equipment 10B is sufficient. So, the operator's B call uses the operator's A 
channel processing hardware pool 6A. 

In the situation shown in Fig. 4, the operator's B own capacity, namely both the 
20 channel processing hardware pool 6B and the radio frequency equipment 10B, is 
fully used so that further incoming calls for operator B use both the operator's A 
channel processing hardware pool 6A and radio frequency equipment 10A. 

It is noted that in the examples shown in figures 1 to 4 only the channel-specific 
hardware is dedicated and all the other equipment is shared. However, any other 
25 equipment could also be dedicated. 
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In addition, Fig. 5 is a schematic flow diagram showing a call setup process 
wherein as a result the incoming call is accepted or rejected. 

Finally, Fig. 6 is a schematic flow diagram showing a proactive resource reserva- 
tion process wherein as a result a channel hardware and/or radio resource con- 
5 tract is accepted or terminated. 

Usage of another operator's radio resources can be done independently of the 
usage of his hardware. Also, the usage of another operator's hardware does not 
necessarily imply usage of his spectrum. 

The costs for the serving operator A could be different in the above cases. In par- 
10 ticular, bulk capacity acquired in a preventive case could be cheaper than that al- 
located per call. Each operator could determine their price in different cases based 
on the estimated impact to capacity and/or quality which the operator can offer to 
its own customers. 

The communication of the requests and responses between the operator's equip- 
15 ments requires a physical connection and application protocols between the op- 
erator's equipment management (hardware sharing) and radio resource manage- 
ment (spectrum sharing) entities. 
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Claims 

1 . A method of sharing resources between operators in cellular mobile commu- 
nication networks, 

wherein each operator comprises its own dedicated resource, 

5 characterized in that 

for a new connection, in particular an incoming call and/or a handover, a 
serving operator (A) is enabled during operation to use another operator's (B) 
or other operators 1 (B, C, D, ...) resource(s), wherein said resource sharing is 
dynamical and seamless in a way that the new connection is not interrupted. 

10 2. The method according to claim 1 , wherein said dynamical sharing can be 
employed reactively or in a proactive manner. 

3. The method according to claim 1 or 2, wherein said resource is a frequency, 
a frequency band or a channel. 

4. The method according to at least any one of the preceding claims, wherein 
1 5 said resource comprises a radio frequency equipment. 

5. The method according to at least any one of the preceding claims, wherein 
said resource comprises a channel processing hardware. 

6. The method according to at least any one of the preceding claims, wherein 
each operator further comprises its own dedicated network infrastructure, 

20 characterized in that during operation the serving operator (A) is enabled to 

further use at least a part of the network infrastructure(s) of the other opera- 
tors) (B; B, C, D, ...). 
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7. The method according to at least any one of the preceding claims, 
characterized in that said resource sharing is carried out upon occurrence of 
a predetermined condition. 

8. The method according to claims 6 and 7, 

5 characterized in that said further network infrastructure sharing is carried out 

upon occurrence of a predetermined condition. 

9. The method according to claim 7 or 8, 

characterized in that said predetermined condition comprises exhaustion of 
coverage of said serving operator (A) while other operators (B, C, D, ...) pro- 
1 0 vide sufficient coverage. 

1 0. The method according to at least any one of claims 7 to 9, 
characterized in that said predetermined condition comprises increase of 
load or overload in the serving operator's (A) network. 

1 1 . The method according to at least any one of claims 7 to 1 0, 

15 characterized in that said predetermined condition comprises congestion 

wherein there are no free resources for a new connection. 

1 2. The method according to at least any one of claims 7 to 1 1 , 
characterized in that said predetermined condition comprises a situation af- 
fecting a predetermined quality of service (QoS). 

20 1 3. The method according to claim 12, wherein interferences on the serving op- 
erator's (A) network are too high to fulfil requirements of service subscription 
for a particular customer requiring high quality carrier. 



14. 



The method according to at least any one of claims 7 to 13, 
characterized in that said predetermined condition comprises a situation 
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wherein the costs for the connection are lower in another operator's (e.g. B) 
network than in the serving operator's (A) network. 

15. The method according to at least any one of the preceding claims, 
characterized in that said operators (A, B, C, D, ...) cover the same geo- 

5 graphical area. 

16. A system of sharing resources between operators in cellular mobile commu- 
nication networks, 

characterized by means for enabling a serving operator (A) for a new 
connection, in particular an incoming call and/or a handover, to dynamically 
1 0 and seamlessly share resource(s) from other operator(s) (B, C, D, ...) during 

operation in a way that the new connection is not interrupted. 

17. The device according to claim 16, wherein said dynamical sharing can be 
employed in reactively or in a proactive manner. 

18. The system according to claim 16 or 17, wherein said resource is a fre- 
1 5 quency, a frequency band or a channel. 

19. The system according to at least any one of claims 1 6 to 1 8, wherein said 
resource comprises a radio frequency equipment. 

20. The system according to at least any one of the claims 16 to 1 9, wherein said 
resource comprises a channel processing hardware. 

20 21 . The system according to at least any one of the claims 1 6 to 20, wherein 
each operator further comprises its own dedicated network infrastructure, 
characterized in that said enabling means enables the serving operator (A) to 
further seamlessly share at least a part of the network infrastructure(s) of the 
other operator(s) (B; B, C, D, ...). 
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22. The system according to at least any one of claims 1 6 to 21 , 
characterized in that said enabling means enables said resource sharing 
upon occurrence of a predetermined condition. 

23. The system according to claims 21 and 22, 

5 characterized in that said enabling means enables the network infrastructure 

sharing upon occurrence of a predetermined condition. 

24. The system according to claim 22 or 23, 

characterized in that said predetermined condition comprises exhaustion of 
coverage of said serving operator (A) while other operators (B f C, D, ...) pro- 
1 0 vide sufficient coverage. 

25. The system according to at least any one of claims 22 to 24, 
characterized in that said predetermined condition comprises increase of 
load or overload in the serving operator's (A) network. 

26. The system according to at least any one of claims 22 to 25, 

1 5 characterized in that said predetermined condition comprises congestion 

wherein there are no free resources for a new connection. 

27. The system according to at least any one of claims 22 to 26, 
characterized in that said predetermined condition comprises a situation af- 
fecting a predetermined quality of service (QoS). 

20 28. The system according to claim 27, wherein interferences on the serving op- 
erator's (A) network are too high to fulfil requirements of service subscription 
for a particular customer requiring high quality carrier. 



29. 



The system according to at least any one of claims 22 to 28, 
characterized in that said predetermined condition comprises a situation 
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wherein the costs for the connection are lower in another operator's (e.g. B) 
network than in the serving operator's (A) network. 

30. The system according to at least any one of claims 1 6 to 29, comprising a 
radio resource management (RRM) means, 

5 characterized in that said enabling means is included in said radio resource 

management (RRM) means. 
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